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DETAILED ACTION 

1 . The application has been examined. Claims 1 - 9 are pending in this office action. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
6,41 1 ,953 issued to Ganapathy et al. (hereinafter "Ganapathy") in view of U.S. 
Patent 6,438,566 issued to Okuno et al. (hereafter "Okuno") 

Regarding claim 1 , Ganapathy teaches a method for adaptively searching a feature 
vector space, the method comprising the steps of: 

(a) performing a similarity measurement ("performs similarity measurements", 
column 16, line 67 - column 17, line 1) on a given query vector ("query vector", column 
1 1 , line 1 ), within the feature vector space ("feature vector", column 18, line 14); and 

(b) applying search conditions ("The similarity measurement component 14 finds 
similar patterns using the rules from the grammar G. The similarity measurement 
component 14 accesses an image database 30, and includes a similarity judging block 
32. Given an input image A, which may be submitted or selected as part of a user query 
Q, for a designated set of the images in the database 30, rules R.sub.1 through R.sub.4 
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are applied and corresponding distance measures are computed", column 8, lines 59 - 
67) limited by the result ("a set of best matches is found", column 9, line 2) of the 
similarity measurement ("similarity measurement component 14", column 8, line 61) 
obtained in the step (a) and 

Ganapathy does not explicitly teach performing a changed similarity measurement 
on the given query vector as claimed. 

Okuno teaches performing a changed similarity measurement ("In steps S1003 and 
S1004, extraction of a character string, and search processing of a similar portion (the 
same processing as in steps S33 and S34 above) are performed using the changed 
similarity. On the other hand, if it is determined in step S1001 that a candidate is 
detected, the flow advances to step S1 005 to check if a plurality of candidates are 
detected. If the number of candidates is one, the flow directly advances to step S35. 
However, if a plurality of candidates is detected, the flow advances to step S1006, and 
the similarity is increased by one. In steps S1007 and S1008, extraction of a character 
string, and search processing of a similar portion (the same processing as in steps S33 
and S34 above) are performed using the changed similarity", column 17, lines 26-40). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have modified teaching of Ganapathy combine with the teaching of Okuno 
wherein performing a changed similarity measurement on the given query vector 
enables search processing to be executed for all lines in the new documents file. This 
optimizes the searching processing. 
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4. Claim 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ganapathy and Okuno and further in view of U.S. Patent 5,710,916 issued to 
Barbara et al. hereinafter "Barbara". 

Regarding claim 2, Ganapathy and Okuno teaches (b) comprises the steps of: 

(b-1) obtaining a plurality of candidate approximation regions ("However, if a plurality 
of candidates is detected, the flow advances to step S1006, and the similarity is 
increased by one", Okuno column 17, lines 34 - 35) 

Ganapathy and Okuno do not explicitly teach performing an approximation level 
filtering according to a distance measurement limited by the result of the similarity 
measurement obtained in the step (a); and 

(b-2) performing a data level filtering on said plurality of obtained candidate 
approximation regions. 

Barbara teaches claimed performing an approximation level filtering according to a 
distance measurement limited ("A small number of elements that are at a greater 
distance than d may also be picked up when querying an FQ tree. These are filtered out 
by further processing", column 16, lines 46 - 48) by the result of the similarity 
measurement obtained in the step (a); and 

(b-2) performing a data level filtering ("Although the search times for larger 
databases keep growing linearly with the database size, FQ-trees provide a significant 
reduction of search time with respect to sequential search. In this sense, FQ-trees act 
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more like filters than indices, pruning a constant fraction of the database", column 17, 
lines 38 - 42) on said plurality of obtained candidate approximation regions. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have modified teaching of Ganapathy and Okuno combine with the 
teaching of Barbara wherein performing a data level filtering according to a distance 
enables strings that do not match the input strings to be filtered out. This optimizes the 
query processing and allowing the desired data to be retrieved. 

Regarding claim 3, Ganapathy further teaches (a) comprises the steps of: 
(a-1 ) obtaining a predetermined number of nearest candidate approximation regions 
by measuring a first plurality of distances ("generates a distance measure characterizing 
the relationship of the selected image to another image stored in a database, by 
applying a grammar, comprising a set of predetermined rules, to the color and texture 
information extracted from the selected image and corresponding color and texture 
information associated with the stored image", column 2, lines 52 - 55) between the 
query vector ("query vector", column 12, Iine2) and each said candidate approximation 
region ("invention utilizes color features and associated distance measures comprising 
the subset of colors which best represent an image, augmented by the area percentage 
in which each of these colors occur", column 1 1 , lines 46 - 47); and 

(a-2) obtaining a plurality of K nearest neighbor ("Some of the simplest methods use 
a nearest neighbor technique, where the first two objects combined are those that have 
the smallest distance between them. Another commonly used technique is the furthest 
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neighbor technique where the distance between two clusters is obtained as the distance 
between their furthest points", column 4, line 39 - 44) feature vectors ("feature vectors", 
column 12, line 3) by measuring a second plurality of distances between ("similarity 
between A and B is measured", column 12, lines 44 - 46) a plurality of feature vectors 
("feature vectors", column 12, line 3) in said nearest candidate approximation regions 
("The remaining pixels were represented with their closest matches (in an L.sup.2 
sense) from the extracted dominant colors", column 12, lines 1 - 2; Colors in this case 
is translated to be the image areas or regions) and the query vector ("query vector", 
column 1 1 , line 2), where K is a positive integer. 

5. Claim 4 - 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Ganapathy, Okuno and Barbara and further in view of U.S. Patent 6,122,628 issued 
to Castelli et al. (hereafter "Castelli"). 

Regarding claim 4, Ganapathy, Okuno and Barbara do not explicitly teach step (b-1) 
comprises the steps of: (b-1-1) calculating a K-th shortest distance for said plurality of K 
nearest neighbor feature vectors obtained by said second plurality of distance 
measurements according to a changed distance measurement where K' is a positive 
integer, and setting a calculated distance as r u t+ i; and 

(b-1 -2) calculating K'-th smallest lower bound limit for said plurality of predetermined 
number of nearest candidate approximation regions obtained by said first plurality of 
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distance measurements according to said changed distance measurement and set as 
0V1 as claimed. 

Castelli teaches claimed steps of: 

(b-1-1) calculating a K'-th shortest distance ("elements that are closer to the specific 
data", column 4, lines 57 - 57) for said plurality of K nearest neighbor ("K nearest 
neighbors", column 4, lines 60 - 61) feature vectors obtained ("feature vectors 
extracted", column 7, line 3) by said second plurality of distance measurements 
("distance measure", column 7, line 60) according to a changed distance measurement 
("dimensions where the individual elements in the vector are different", column 8, lines 
19-20) where K' is a positive integer ("let k be the desired number, column 1 1 , line 
59), and setting a calculated distance as r u t+ i ("FIG. 3 shows an example of a distance 
computation in the original space and a projected subspace where the projection 
preserves the relative distance between any two of the three points", column 8, lines 26 
-29); and 

(b-1-2) calculating K'-th smallest ("the dimension corresponding to the smallest 
eigenvalue", column 12, line 25 - 25) lower bound limit for said plurality ("a requester 
specifies the desired precision of the search and a lower bound", column 12, lines 19 - 
20) of predetermined number of nearest candidate approximation regions ("a total of 
three dimensions are required to represent the entire space", column 8, lines 4-5) 
obtained by said first plurality of distance measurements ("distance measure", column 7, 
line 60) according to said changed distance measurement ("dimension where the 
individual elements in the vector are different", column 8, lines 19-20) and set as 0V1. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have modified teaching of Ganapathy, Okuno and Barbara combine with 
the teaching of Castelli wherein calculating a K'-th shortest distance of K nearest 
neighbor enables for assessing if other clusters can contain elements that are closer to 
the specific data than the farthest of the most similar element retrieved. Clustering 
information can be used to reconstruct boundaries of the partitions, and these 
boundaries can be used to determine if a cluster can contain one of k nearest 
neighbors. 

Regarding claim 5, Castelli teaches step (b-1) further comprises the steps of: 
(b-1-3a) measuring a distance Lj(W t+ i) ("distance measure", column 7, line 60) 
between said lower bound limit ("a lower bound", column 12, line 20) of at least one said 
nearest candidate approximation region ("original space and a projected subspace", 
column 8, Iine27) and said query vector to determine a first new distance measurement 
("distance measure", column 7, line 60), wherein N is a positive integer denoting the 
number of objects ("N elements", column 11, line 60) in the feature vector space 
("feature vectors", column 7, line 3) and i is a variable ranging from 1 to N ("Let k be the 
desired number of nearest neighbors to a template in a database of N elements. Here, 
since the operation is approximate, a user typically requests a number of returned 
results greater than k. Let n be the number of returned results; of the n results, only c 
will be correct, in the sense that they are among the k nearest neighbors to the 
template", column 1 1 , lines 62 - 65); 
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(b-1-4) comparing the distance Lj(W t+ i) ("compares..." column 16, line 61 -63)) 
obtained in the step (b~1-3a) with a minimum value ("smallest number", column 11, line 
49) min (O, rVi,0 u t+i) of K-th smallest upper bound limit d>, r u t+ i and 0V1 wherein 

(b-1-5) if the distance Lj(W t+ i) ("distance computation", column 8, line 26) is less than 
or equal to the minimum value ("smallest number", column 1 1 , line 49) min (O, rVi, 
0V1) setting a corresponding approximation region ("a requester specifies the desired 
precision of the search and a lower bound on the allowed recall", column 12, lines 19 - 
20) as a new candidate approximation reunion; and 

(b-1-6) if the distance Lj(W t+ i) ("distance", column 8, line 26) is greater than the 
minimum value ("smallest number", column 1 1 , line 49) min (ct>, r u t+ i, 0V1) excluding the 
corresponding approximation region ("The precision is the proportion of the returned 
results that are correct", column 1 1 , lines 65 - 66). 

Regarding claim 6, Castelli teaches the step (b-1 ) further comprises the steps of: 
(b-1-3b) measuring a distance Uj(W t+ i) between the upper bound limit of at least 
one said 

nearest candidate approximation region and the query vector for a second new distance 
measurement ("the distance between the selected example vector and each of the 
centroids of the clusters is computed using the distance metric (131 1)', column 17, lines 
40 - 43), assuming that N is a positive integer denoting the number of objects in the 
("Let k be the desired number of nearest neighbors to a temple in database of N 
elements", column 11, lines 59-60) 
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feature vector ("feature vector", column 7, line 3) space and i is a variable ranging from 
1 to N ("Let n be the number of returned results; of the n results, only c will be correct, in 
the sense that they are among the k nearest neighbors to the template", column 11, 
lines 62 - 65); 

(b-1-7) updating the K-th smallest upper bound limit O based on the distance 
Ui(W t+ i) ("If the k-nearest neighbor set (1009) is not empty at the beginning of step 
1007, then the intra-cluster search logic, in step 1007 updates the k-nearest neighbor 
set when an element is found whose mismatch index . delta.. sup.2 is smaller than the 
largest of the indexes currently associated with elements in the k-nearest neighbor set 
(1009). The k-nearest neighbor set can be updated by removing the element with 
largest mismatch index .delta.. sup.2 from the k-nearest neighbor set (1009) and 
substituting the newly found element for if, column 15, lines 11-19). 

Regarding claim 7, Castelli teaches the steps of (b-1-1) - (b-1-6) are repeated until 
the approximation level filtering is performed on all said candidate approximation 
regions in a database ("the dimensionality reduction logic derives a maximum value of 
precision n max for which the desired recall is attained. Then the dimensionality reduction 
logic iterates the same procedure by removing the dimension corresponding to the next 
smallest eigenvalue, and computes the corresponding precision for which the desired 
recall is attained", column 12, lines 28 - 34), wherein all the candidate approximation 
regions in said database is denoted by a positive integer (N), which represents a 
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number of objects in said database ("Let k be the desired number of nearest neighbors 
to a temple in database of N elements", column 1 1 , lines 59 - 60). 

Regarding claim 8, Castelli teaches the steps of (b-1-1 )-(b-1-6) are repeated until 
the approximation level filtering is performed on all said candidate approximation 
regions in 

a database ("The iterative procedure is terminated when the computed precision is 
below the threshold value specified by the user, and the dimensionality reduction logic 
retains only the dimensions retained at the iteration immediately preceding the one 
where the termination condition occurs", column 12, lines 34 - 39), wherein all the 
candidate approximation regions in said database is denoted by a positive integer (N), 
which represents a number of objects in said database ("Let k be the desired number of 
nearest neighbors to a temple in database of N elements", column 1 1 , lines 59 - 60). 

Regarding claim 9, Ganapathy, Okuno and Barbara do not explicitly teach the 
step (b-2) comprises the steps of: 

(b-2-1 ) performing a third distance measurement between each of all feature 
vectors in said plurality of nearest candidate approximation regions and the query 
vector; and (b-2-2) determining K' nearest neighbor feature vectors as retrieved vectors 
depending on the result of said third distance measurements performed in the step 
(b-2-1) as claimed. 

Castelli teaches claimed steps of: 
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(b-2-1 ) performing a third distance measurement between each of all feature vectors in 
said plurality of nearest candidate approximation regions ("The term d.sub.1 is the 
Euclidean distance between the projection (504) of the template onto Subspace 1 , 
called Projection 1, and the projection V (507) of V (506) onto Subspace 1; the term 
d.sub.2 is the distance between the template T (501) and Projection 1 (504), its 
projection onto Subspace 1 ; in other words, d.sub.2 is the distance between the 
template T (501) and Subspace 1. The approximation introduced can now be bound by 
substituting equation (7) for equation (6) in the calculation of the distance between the 
template T (501 ) and the vector V (506)", column 9, lines 45 - 55) and the query vector; 
and 

(b-2-2) determining K' nearest neighbor ("determine if a cluster can contain one 
of the k nearest neighbors", column 4, lines 60 - 61) feature vectors as retrieved vectors 
("Nearest neighbor queries: where the most "similar" vectors are retrieved based on a 
similarity measure", column 7, lines 57 - 58) depending on the result of said third 
distance measurements performed in the step (b-2-1 ) ("a total of three dimensions are 
required to represent the entire space", column 9, lines 4 - 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified teaching of Ganapathy, Okuno and 
Barbara combine with the teaching of Castelli wherein calculating a K'-th shortest 
distance of K nearest neighbor enables for assessing if other clusters can contain 
elements that are closer to the specific data than the farthest of the most similar 
element retrieved. Clustering information can be used to reconstruct boundaries of the 
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partitions, and these boundaries can be used to determine if a cluster can contain one 
of k nearest neighbors. 



6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Fred I. Ehichioya 
whose telephone number is 703-305-8039. The examiner can normally be reached on 
M - F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim Y. Vu can be reached on 703-305-4393. The fax phone numbers for 
the organization where this application or proceeding is assigned are 703-746-7239 for 
regular communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-303- 
3900. 
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